offspring of these animals. The high male to female ratio is probably a reflection of the population presented for necropsy. In the 3% years since November 1982, one splenic hemangiosarcoma and three mesotheliomas have been reported in this colony. Following fertilization the mammalian ovum differentiates to form both embryonic tissues and extraembryonic structures (yolk sac, amnion, allantois, and chorion). Ovarian neoplasms arising from germ cells might then be expected to exhibit differentiation along any of these lines or to be undifferentiated. In humans this is the case, but in dogs only undifferentiated tumors (dysgerminomas) and tumors exhibiting somatic differentiation (teratomas) have been des~r i b e d .~,~ This report describes a canine germ cell tumor differentiating along placental lines.
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A 1 -year-old female Doberman pinscher was presented for an ovariohysterectomy. The dog had no history of illness and was in estrus at the time of presentation. No previous estrous cycles had been noted by the owners.
At surgery the dog had a firm 10 cm diameter mass replacing the left ovary with adhesions to the omentum, mesentery, kidney, and intestinal tract. The tumor, right ovary, and uterus were excised and a section ofthe tumor was placed in 10% neutral buffered formalin. The dog recovered uneventfully from surgery and was free of illness or palpable tumor 6 months later.
Formalin-fixed tissue was cut into thin sections, dehydrated through graded ethanol and imbedded in paraffin. Five pm sections were prepared and stained with hematoxylin and eosin (HE) and by the periodic acid-Schiff (PAS) reaction. Additional 3 pm sections were stained by an avidinbiotin compledimmunoperoxidase method for alphafetoprotein (AFT), human chorionic gonadotropin (HCG), and pre-keratin.
Briefly, the slides were heated to melt the paraffin, dewaxed in xylol, and hydrated through graded ethanol. Endogenous peroxidase activity was blocked by treating the tissue with hydrogen peroxide in methanol for 20 minutes. The slides were rinsed, then treated with bovine albumin for 30 minutes to reduce non-specific background staining. After rinsing, the tissue was incubated with either rabbit anti-human chorionic gonadotropin (Cooper Biomedical Inc., Malvern, PA), rabbit anti-human alphafetoprotein (Dako Corporation, Santa Barbara, CA) or rabbit anti-prekeratin (Dako Corporation, Santa Barbara, CA) for 30 minutes, followed by biotinylated antirabbit IgG for 30 minutes. Avidin: biotinylated horseradish peroxidase complex (ABC) was prepared and the tissues were treated for 45 minutes, followed by 6 minutes exposure to diaminobenzidine tetrahydrochloride containing hydrogen peroxide which forms a brown precipitate at sites of peroxidase activity. The slides were then rinsed and counterstained with Harris hematoxylin. Known positive and negative human tissues were run simultaneously as antigen controls, and duplicate sections of tumor were stained using normal rabbit serum in place of the primary antibody as an antibody control.
The tumor was oval with a smooth surface except for sites of adhesion to adjacent organs. The cut surface revealed firm tan areas mixed with softer yellow-gray areas. A few 0.1-0.2 cm diameter cystic spaces were present, and there was focal hemorrhage.
Microscopically, the tumor consisted of cells arranged in solid sheets, villous and papillary formations, and branching streams (Figs. 1, 2) . Cellular areas were separated by lakes of amorphous material that was deeply eosinophilic with hematoxylin and eosin and strongly periodic acid-Schiff positive. Areas of necrosis were present and were sometimes associated with granulation tissue and hemorrhage. There was a delicate fibrovascular stroma, and occasionally tumor cells would palisade around blood vessels.
Tumor cells were composed of two types (Fig. 1 ). Some were cuboidal to rounded epithelial cells which formed ribbons and often lined villous projections and cystic spaces. In most places the cells had distinct borders, but occasionally the cytoplasm of adjacent cells was not well-demarcated. Nuclei were round to oval with a prominent single nucleolus and a moderately coarse chromatin pattern. Cells had abundant granular eosinophilic cytoplasm that often contained lipid droplets.
Other tumor cells had scant cytoplasm and pleomorphic round nuclei with a coarse chromatin pattern and one or more prominent nucleoli. These cells were arranged in clusters or small nests separated by stromal tissue or epithelial tumor cells. Mitoses were common in both cell types.
Most epithelial tumor cells exhibited diffuse cytoplasmic staining for alphafetoprotein (AFP). The amorphous material between cells also stained for AFP. Stains for human chorionic gonadotropin and prekeratin were negative.
Ovarian tumors may arise from epithelial elements, stroma1 elements, or germ cells. In humans, tumors which arise from germ cells exhibit a wide variety of histologic patterns due to the pluripotent nature of the germ cell. In 1973, the World Health Organization established a classification system for ovarian germ cell tumors which standardized nomenclature and histologic criteria. 6 Tumors composed of cells which show no differentiation and resemble primitive germ cells are dysgerminomas. Tumors which differentiate to form primitive embryonal cells are called embryonal carcinomas. Tumors which differentiate further may recapitulate embryonic or extraembryonic tissues. Those that show somatic differentiation are called teratomas. Tumors that differentiate along trophoblastic lines to recapitulate chorionic tissue are called choriocarcinomas. Tumors that recapitulate yolk sac are called endodermal sinus tumors. Mixed germ cell tumors occur frequently, and in some mixed tumors there is differentiation to form microscopic structures called embryoids which resemble the embryonic disc, yolk sac, and amniotic cavity. Pure embryoid tumors (polyembryomas) are extremely rare.
Antigenic markers are also available to distinguish ovarian germ cell tumors. The most important are alphafetoprotein and human chorionic gonadotropin. Both the normal human yolk sac3 and human endodermal sinus tumors7 produce AFP while syncytiotrophoblastic cells in both the normal human placenta and human choriocarcinomas produce HCG.7 Em-bryonal carcinomas can exhibit biochemical differentiation without morphologic differentiation toward either chorion or yolk sac and may contain cells that produce either AFP or HCG. These tumor markers can be detected in tissue sections by immunofluorescent or immunohistochemical stains, or in the serum of patients by radioimmunoassay; they aid both the diagnosis and management of human ovarian germ cell tumors.
In animals, ovarian germ cell tumors have been classified as dysgerminomas and teratomas2,5 although an embryonal carcinoma of the testis was recently reported in a h o r~e .~ Other germ cell tumors seen in humans have not been described, but their existence has been postulated. 2 The tumor in this dog had an epithelial component consisting of large cuboidal and polyhedral cells which sometimes lacked distinct cell divisions and appeared syncytial. Most of these cells were AFP-positive. They were mixed with nests of smaller poorly-differentiated cells that were AFPnegative. The villous arrangements and labyrinthine pattern of the tumor cells resembled normal canine chorioallantoic placenta.LJo While the large epithelial cells were morphologically similar to trophoblastic cells and were occasionally syncytial, both the yolk sac8 and the amnionLo of dogs are also composed of cuboidal to columnar epithelial cells which resemble the cells of this tumor.
Definitive interpretation of the positive staining for AFP in this tumor must await research on AFP synthesis in normal canine placenta. Besides humans, alpha-globulins analagous to AFP have been found in the fetal serum of 11 other mammalian species, including dogs. 4 The protein in neonatal dogs has enough antigenic similarity to react with antibodies against human AFP. While AFP synthesis has been demonstrated in the yolk sac and humans,' other species have not been examined.
Epithelial cells of the two cell populations in this tumor are exhibiting yolk sac differentiation (morphologic and biochemical). The smaller cells represent undifferentiated germ cells or primitive embryonal cells. The first case could be called a mixed germ cell tumor and the second an embryonal carcinoma. We prefer the cumbersome but descriptive diagnosis of germ cell tumor exhibiting extraembryonic differentiation.
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